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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by Piot et al. US 
6,256,016. 

Regarding Claim 1, Piot et al. teaches (sec Fig. 1-3) a method for processing optical 
signals in a computer mouse (110), characterized in that, the relative displacement vector 
between the mouse device and the illuminated object surface (120) producing laser (see Col. 4, 
line 9) speckles is reflected by means of collecting movement information (to (320a), (320b)) of 
laser speckle signals (see Col. 4, lines 23-42). 

Regarding Claim 2, Piot et al. teaches (see Fig. 1-3) a method for processing optical 
signals in a computer mouse (110), characterized in that, the relative displacement vector 
between the mouse device and the illuminated object surface (120) producing laser (see Col. 4, 
line 9) speckle interferences is reflected by means of collecting movement information (to 
(320a), (320b)) of laser speckle interference signals (since a speckle is constructed from an 
interference signal). 



Claim Rejections - 35 USC § 103 
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3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Piot et al. in 
view of Jackson US 4,794,384. 

Regarding Claim 3, Piot et al. teach the device in Claims 1 and 2, according to the 
appropriate paragraph above. Piot et al. also teach said laser speckle signals or laser speckle 
interference signals are received by a photo sensor ((320a), (320b)), and said laser speckle 
signals or laser speckle interference signals are processed (see Col. 4, lines 43-57), so as to 
calculate the quantity of laser speckle pulses or laser speckle interferences pulses received by the 
photo sensor, and to determine the relative displacement between the mouse device and the 
illuminated object surface producing laser speckles (see Col. 14, line 65 to Col. 15, line 18) on 
the basis of the average size of the laser speckles or the laser speckle interferences (see Col. 18, 
lines 43-56). Piot et al. do not teach the processing, so as to calculate the quantity of laser 
speckle pulses or laser speckle interferences pulses received by the photo sensor. Jackson 
teaches (see Fig. 2) a similar device, with processing laser speckle and laser speckle interference 
signals (see Col. 4, lines 25-36) so as to calculate the quantity of laser speckle pulses or laser 
speckle interferences pulses received by the photo sensor (see Col. 6, lines 56-63 and Col. 7, 
lines 5-33). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the processing, so as to calculate the quantity of laser speckle 
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pulses or laser speckle interferences pulses received by the photo sensor, as taught by Jackson, in 
the method of Piot et al, to improve accuracy in the detection of displacement quantity. 

Regarding Claim 4, Piot et al. teach said photo sensor has groups (rows and columns) of 
photoelectric sensing units (see Fig. 4B-4D and col. 9, lines 45-50), wherein each group consists 
of two or more photoelectric sensing units aligned in a line (row/column); after laser speckle 
signals or laser speckle interference signals from the object surface illuminated by laser beams 
are received, relevant photoelectric signals are shaped by the group of photoelectric sensing units 
(see Col. 14, lines 67-19) to calculate the size of the component of relative displacement vector 
between the photo sensor and the illuminated object surface lying in the direction of the 
alignment of photoelectric sensing units (see Col. 10, lines 53-56); in the meantime, the direction 
of said component of the relative displacement vector is determined by the skewing of the 
electric signals produced by these two or more photoelectric sensing units (see Col. 14, line 65 to 
Col. 15, line 18). Piot et al. do not teach the relevant photoelectric signals as amplified. Jackson 
teaches the signals as amplified (see Col. 7, line 5). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide the signals as amplified, as 
taught by Jackson, in the method of Piot et al. in view of Jackson, to produce an improved 
photoelectric signal for greater contrast of speckle images and greater displacement detection 
sensitivity. 

Regarding Claim 5, Piot et al. in view of Jackson teach said photo sensor has at least two 
groups (row and column) of photoelectric sensing units, wherein each group consists of two or 
more photoelectric sensing units aligned in a line (see Fig. 4B-4D), and at least one group has an 
aligning direction different from the others (row vs. column), two of the groups may intersect 
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with each other and use common units (row and column); after laser speckle signals or laser 
speckle interference signals from the object surface illuminated by laser beams are received, 
relevant photoelectric signals are amplified and shaped by these groups of photoelectric sensing 
units to calculate the size and direction of the component of relative displacement vector between 
the photo sensor and the illuminated object surface of the respective group (Ax, Ay) (see Col. 14, 
line 65 to Col. 15, line 18), and the relative displacement vector between the photo sensor and 
the illuminated object surface in the two-dimensional plane is calculated on the basis of the size 
and direction of the components of said relative displacement vector calculated by two or more 
groups in different directions (x, y) and the intersection angle (90 degrees) between the 
components in different directions. 

Regarding Claim 6, Piot et al. in view of Jackson teach a device for processing optical 
signals in a computer mouse for carrying out the method for processing optical signals in a 
computer mouse as claimed in claim 1, consisting of a mouse body (210) (see Fig. 2 A, 2B); 
inside the mouse body, an amplifying and shaping module, a direction identifying and counting 
module, and a computer interface circuit (attached to cable going to (130)) for processing 
photoelectric signals are disposed and connected in sequence, characterized in that, said device 
further includes at least one laser device (250) and a photo sensor (320a, 320b) for receiving 
laser speckle signals from the object surface illuminated by laser beams (see Fig. 3); said photo 
sensor transfers the received photoelectric signals to the amplifying and shaping module. Piot et 
al. in view of Jackson do not teach an amplifying and shaping module and a direction identifying 
and counting module connected in sequence. However, it is well known in the art to provide 
general modules for providing the claimed method functions in a device. It would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to provide the 
amplifying and shaping module and a direction identifying and counting module connected in 
sequence, in the device of Piot et al. in view of Jackson, to enable and execute the amplifying, 
shaping, direction identifying, and counting functionality in the claimed parent method. 

5. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Piot et al. 
in view of Jackson, further in view of Bidiville et al. US 5,703,356. 

Regarding Claim 7, Piot et al. in view of Jackson teach a device for processing optical 
signals in a computer mouse as claimed in claim 6. Piot ct al. further teaches said device further 
includes a laser device (250) and a photo sensor (320a, 320b) for receiving laser speckle 
interference signals from the object surface illuminated by laser beams; the laser beams emitted 
by said laser device illuminates on one or more areas of the surface producing laser speckle 
interferences (see Fig. 3). Piot et al. do not teach two or more laser devices, wherein each area is 
illuminated by at least two beams. Bidiville et al. teach (see Fig. 12 A, 12B) a similar device with 
two light sources (200) and a photo sensor (1230) for detecting speckle interference images (see 
Col. 5, line 55) and calculating a displacement (see Col. 2, lines 60-62), wherein each area is 
illuminated by at least two beams (see Fig. 12 A, 12B). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide at least two laser devices 
wherein each area is illuminated by at least two beams, as taught by Bidiville et al, in the decice 
of Piot et al. in view of Jackson, to improve the speckle effect and increase contrast for improved 
detection sensitivity. 
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Regarding Claim 8, Piot et al. in view of Jackson and Bidiville et al. teach the device in 
Claim 7, according to the appropriate paragraph above. Piot et al, Jackson, and Bidiville et al. 
do not teach using a single laser device and a beam splitter instead of two laser devices. It is 
well known in the art to use beam splitters, fiber optics, and other optical components to 
substitute plural light sources with a single light source, to save costs of expensive light sources. 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to provide a single laser device and a beam splitter instead of two laser devices, in the device of 
Piot et al. in view of Jackson and Bidiville et al., to reduce costs of the device for improved 
industrial applicability. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Knobel US 6,563,129, Nahum et al. US 6,642,506, and Knee et al. US 5,994,710 teach 
similar speckle measurement devices. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEPHEN YAM whose telephone number is (571)272-2449. 
The examiner can normally be reached on Monday-Friday 8:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571)272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Stephen Yam/ 

Primary Examiner, Art Unit 2878 



